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The mud crab, Scylla paramamosain is the most important marine breeding crab
in northern China. In recent years, the farming of this species has grown rapidly.
However, this economic species frequently suffered from outbreaks of disease
which had led to decrease in production and severe economic loss. Antimicrobial
peptides are major component of the innate immune defense system in S.
paramamosain. They are important in host defense against all forms of microbial
pathogens.
Scygonadin (SCY1) and SCY2 are important antimicrobial peptides which were
&#64257;rst isolated from the ejaculatory duct of S. paramamosain in our
laboratory. Our previous studies have shown partial gene organization and
expression patterns of these two genes, and confirm SCY1 is associated with the
reproductive immunity of crabs. The semi-open reproductive system of crab
results in the reproductive duct continuously exposed to an environment in which
there might be potential pathogens causing diseases. Study on the relationship
between antimicrobial peptide and reproductive immunity is meaningful in
clarifying how to successfully fertilize under mariculture environment and protect
breeding.
In order to clarify the expression characteristics and functions of these two genes,
the tissue-specific distribution and seasonal changes of SCY1 and SCY2 were
detected. Their expression patterns during Vibrio alginolyticus and WSSV in S.
paramamosain were also determined. The expressions of SCY1 and SCY2 were
studied following mating and eyestalk ablation. Furthermore, the impacts of
hormones on SCY1 and SCY2, as well as promoter activity were performed by
culturing the primary cell. Thus, this study provides the basis for further














1. mRNA and protein expression of SCY1 and SCY2. The mRNA expression of
SCY1 and SCY2 were detected for all tissues of both male and female S.
paramamosain. The highest expression level of these two genes was present in
the ejaculatory duct, and a relatively low expression was also observed in post-
ejaculatory duct and penis, while other tissues tested showed poor expression.
SCY1 and SCY2 gene expression in the ejaculatory duct was
signi&#64257;cantly higher than that in other tissues (P<0.05). The SCY1 and
SCY2 protein expression pattern was studied using Western Blot and
Immunofluorescence. The highest expression level was in the ejaculatory duct,
and was also observed in post-ejaculatory duct and penis. These proteins were
not detected other tissues.
2. Seasonal changes of SCY1 and SCY2 mRNA expression in the sexually
mature crabs. Both genes had high levels of expression in June and November.
High expression level of SCY1 and SCY2 protein appeared in May, June, October
and November.The expression patterns of these two genes were consistent with
sexual maturity of S. paramamosain.These results suggested that these two
genes might be associated with the reproductive event.
3. Analysis of SCY1 and SCY2 gene transcription of S. paramamosain after
challenge with V. alginolyticus. The results showed that SCY1 mRNA was
significantly downregulated at 3 h and 6 h, while SCY2 mRNA was significantly
downregulated at 3 h, 6 h and 48 h (P<0.05).There was no significant difference
between bacteria and PBS challenged group during other time point.
4. Effect of WSSV infected S. paramamosain after SCY2 RNAi. The tissue
distribution of IE1 from S. paramamosain challenged with WSSV was
investigated. The highest expression level of IE1 was present in the gill, and a
relatively high expression was observed in the heart, brain and thoracic ganglion
mass. However, other tissues showed a relatively low expression. Expression of













relative to the control. There were no significant differences in RNAi on lysozyme
activity and MDA in the serum of S. paramamosain.
5. SCY1 and SCY2 mRNA transcripts of pre- and post-mating S. paramamosain.
The results showed that the expression level of the SCY1 and SCY2 genes in the
ejaculatory duct was decreased after mating, but increased in the post-ejaculatory
duct and penis in males, and in the spermatheca in females. The SCY1 and
SCY2 protein level in pre- and post-mating crabs were studied using Western Blot
and Immunofluorescence. Protein levels showed the same pattern as that of
levels of gene expression. In female crabs, a positive signal was detected in
spermatheca and vagina after mating. SCY1 and SCY2 gene expression in
different developmental stages of S. paramamosain was also examined. Both
embryo and larvae showed poor gene expression, and the protein level was not
detectable.
6. Effect of eyestalk ablation on SCY1 and SCY2 gene expression of S.
paramamosain. The results showed that SCY1 and SCY2 mRNA expression
levels were downregulated at 3 d, but upregulated at 7 d. Protein levels
significantly increased at 7 d.
7. Culture of S. paramamosain hemocytes. The optimized primary hemocyte of S.
paramamosain was successfully cultured, and used for in vitro experiments.
Isolation, culture, and function of germ cell from S. paramamosain were also
analyzed.
8. The relationship between hormones and the expression of SCY1 and SCY2 in
S. paramamosain. Induced expression of SCY1 and SCY2 genes in S.
paramamosain following hormone was examined. There was no significant
difference between the control and the 20-Hydroxyecdysone challenged group. In
vitro induction of SCY1 and SCY2 expression by sex steroid on the ejaculatory
duct of S. paramamosain was investigated. The results showed that SCY1 and













17β or testosterone. In this study we compared the effect of LPS to hormones on
the expression of the SCY1 and SCY2 genes. The results showed that LPS
induced TLR, but had no effect on SCY1 and SCY2 expression.
9. The potential transcription factor binding sites and promoter activity of SCY1
and SCY2 DNA flanking from S. paramamosain. Progesterone stimulation
increased SCY2 promoter activity, while LPS had no effect on SCY2 promoter
activity.
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